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• In the cumulative heatings, as-depo samples showed a discontinuous decrease after heated to 1093K for
SKD and 973K for LCS. The degree of softening was larger in SKD than in LCS.

• In low-Cr or low-Si tool steels, partial γ transformation took place on heating, which suppressed softening
by formation of fresh martensite and precipitation of nano-scale particles.

Change in Hardness and Microstructure during Cumulative Heating of Tool Steel H13

Kouji Tanaka1, Yuya Fukutomi1, Shuta Nishikawa2, Yuki Kodama3

1Department of Mechanical Engineering, Graduate School of Mechanical Engineering, Daido University
2Tokai Shiki Co. Ltd., 3Daido Bunseki Research, Inc. Nagoya 457-8545, Japan

MI

• Relation between hardness change and microstructure during cumulative heating
of tool steel H13 and low-Cr, Si modified steel investigated

• Softening with descending peak temp. interpreted by thermodynamic calculation
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Change in hardness of as-depo samples after the cumulative 
heating at peak tempertures from 1473K to 573K.

Metastable phase diagram for (a) H13 and (b) LCS 
with the calculation condition of M7C3 suppressed.
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